<l9)B*BNfW (JP) (12) & Pf] i£j= |^ & $j[ (A) 



#112001-253883 
(P2001-253883AJ 
(43)&I8B ¥^13^ 9 £18B (2001. 9. 18) 



(51) IntCl. T 
C 0 7 D 487/22 
C0 8G 79/00 
HO IB 1/12 
H0 1L 31/04 



F I 

C 0 7 D 487/22 
C0 8G 79/00 
HO IB 1/12 
H 0 1 L 31/04 



4C0 5 0 

4 J 0 3 0 

Z 5F0 5 1 

Z 



# fflf*«©»16 OL (£21K) 



(21)tBB#^ 


#S2000-68766(P2000-68766) 


(71) USA 


598169457 










(22)tflSB 


¥J£12*F 3 ft 13 B (2000. 3. 13) 




&&&5-ttmfcUjl»r8916- 5 






(72)3g9J# 


#W 








*AJM&ffrftiliHF89l6- 5 *¥#£D 








-107 






(72)fS9*g 


/Mil fna 








&&{Md&Ttf£5lljBr8916-12 ftllilMX 








>X^7lf407^ 






(74)ft8!A 


100058479 








#8± $WE (*5«) 











(54) Hm®«JN m^)v^bwm^^^))i^)vy^^y^mmmm»ms^nm*)^Lm^tvx 

(57) [^] 

[nan Aift&&&£vmM%m®mw^mm 

ftx*;M?-, *7x*/i^HSiT -f AM XT'* o 

x . mmmt & < gjecs^t s - t . jms 
® ■ mmmmssmitx'ffimtiKTJ'Uzz 




X-5R } ( i ) 



M=*u Ga, Ru. Fe. Cb 



.-0 



NR 3 (R3=HXI*7/Mr/U*> 



!(2) 001-253883 (P200 1-283 



mmi] i) 
[ft 11 




X-SR 2 ( l ) 



{5$K r,j4. r;wf^«, *aaiW)T'j-A«, r 

afc&»4>*4«*»feWl$*l4»«L» Mtt, Zn,G 
a, R Ut Fe&VCo*»/S>*4»3&»^>j»)?S<tftA« 

fci-#££tfZflW>iItS*£*U Rili, tK^JI^ 
XteTtmmzmi. I m(4. OTcO I m.Xti I 
m 2 : 
[ft 2] 

Im= ~"0 (Imi) • 



NR3 



(Imj) 



it? hWM s y /MW7 a v y&mm&m. 

[fS*«2 ] -jR« ( 1 ) (CfcWt . R t ^\ ftSK 

2. K*K : F»7-2 4<or/Wf;m«ri;-/wiaif 

D«fl(flR7~2 4<OTyl'3^5^B«TU-;^*»4>55r 
4»*»4>aH)?$<l*«-C*0, X#- (CHj) „- (n 
(4, l-17OSS)&^SJS I f4@:6~14<0Ty- 



RgS— X' 



*<im, R 3 ii % **)vm) x-$>m?m2izm 
mo-m. ( 1 ) ?mztih*n>7 a y y&mm&s. 
ft. 

Cft3] 



SR 2 -X- 




X— SR 2 



( 2 ) 



<3W, Ri. M, R 2 . X. Im <R 8 i-£0) (4. ffl 

A s *y y;ww7 * y y&Jiigftzsft. 

[fS*«5 ] HR* ( 2 ) fcfcwt, R,#, &SK 

imw.'m 7-24 ^t;i^;mb«t y ->umm 
mm^m 7-24 07^3* s/i»r y 

SSfrfcjHttSiU*?* 1 ^ X#- <CH 2 ) „ - (n 
f4, 1~1 7tf>S&) &tf#<SISi^6~l 4<0TU- 

^Jimzift. 

[»#JS6 ] HfcS ( 2 ) fcfcWt, R,#. IftSft 
flft3~2 0<^)T;^Pa"C* l 9» M*»Znt*"3, X 
#7x-pyST»9s RitfT**/!^?* 1 ?, Im 
#Im, (5S4», R 3 (i> ^-f-^Hs) -C*4fl!*«5tClB 

m<wt)V7 a y y&msgftzift. 

[ft4] 




( 3 ) 



X— SR 2 



{5*tt>> R,» M. R 2> X. Im (R 3 ££t?) (4, fg 

it. 



fH3-2 0(7)7MyH, ^^6-2o<ory-;p 

jjaMfflR 7 ~ 2 4 w/i^* v-ssr y -^a*> ht* 
im^Mmti&mx'b*) , x#- (ch 2 )„- (n 
(4, i-i 7*>s«) aiflJt*BfflR6~i 4cory- 



!(3) 001-253883 (P200 1-83 



im&9 ] -m: ( 3 ) dfcwc. r,#, 

i^3-2 0(OT;^l^T-^0> MtfZnX'b*). x 
#7 x VWXh 0 . R 2 0> Im 

R, R, 



j&Hm, R 3 li. ^<^S) TS)Sif^8{cfe 

/i^yy&Jiigtt) . 




( 4 ) 



<5*tt>. Ri s M s R 2 . X. Im (R 3 ££tf) (2. If 
^-f. > =*7:^££ 
[ft*« 1 1 ] ( 4 ) £*>l vc . R : 

vmmm^m 7-24^7;^^ ^mm r u a> & 

&£S¥^>iiR$ft5ST-;&9, X*»- (CH 2 ) n - 
(n(i, 1-1 7^m).&l^iITffc6~14^7 

y - w y£<9^& < ^ t £ ^tf-«^)i^a-cs> S 



Im-CHO 




a b c 



<5ttt>, Im (R 3 £Mf) , X. R,fttfR 2 ttffcg8I 
i*\ ( d ) {^«f. I m ( R 3 £-£tf) , X. R,&tf 



mm. 12] R, &SJSl^3~2 0<7)7)l'* 
0, R 2 * s r-fe^ST'feO, Im#Im, (sC>f> R 3 

a, x-hzwrnm oizwmnmmizxw 

^yy&JflggflO . 

[ |R$9 1 3 ] TIdcOIg 1 &tf 2 : 
1 ) &<D:£ ( a ) - ( c ) Wft^ft : 

Utei 



Im 




<I«1> x 

SR 2 



d 




R 2 



2 ) IS 1 Tf#&*lfciJW7 < y yc, ( Mti. 

mmix'fflzitzbts'o. > &*>b&mk ttm-t 




!(4) 001-253883 (P200 1-71K 



urn. 

mm 1 4 1 m&4 £§mztiz>-~m ( 2 > ? 

Wt6ii:i«ai:"r4iil*«lt^BaS*iS-jR5« 

( 1 ) -ca$ns^7 -r y ya«3^iw«*>«ii# 



imm 1 5 ] tmm esasfuHRss < 2 > -c 

(e) : 




( e ) 



Ri, Im (R 8 **tr)«W«tt, **l<f*U 
-*W(1)*>R,, I m (R 3 ££tf) BJtfMfcR* 



R 2 S — X 



«ca»*-&ii:t1«i:^6ll*«7fci«S*i*- 

vy/1^7 a y y&msf#) 

[ltMll6] »C05t(f) : 
HL8] 




( f ) 



5$+. <3W>, R,, R 2 , X, Im (R 3 £#tf) , M 
IS. -jR* ( 1 ) -CSSgLifcjiDTfcD. nliOObZ) 

(g) : 
[ft 9] 




( g ) 



R, , I m ( R 3 ££fr) , Mtt. Hft* ( 1 ) 

y yco^ii^fc. 



cooo i j 

a. **hhml Aivtrhwrni §r*/Vb>#)V7 4 y 

&ftx'&^x. *titfi?r&*j\s*}Thmzitix%& 

t mstz t tfx'% h i><oizm-t h . 

[0002] *%m<7)*>v7 < y y#jsm#fi*^ m 

•?4 7tM- Y^WSunWiXW^y&^V^-mf 

\t. *m<?>#)U7 ^ y y&m®fomtfL&(s.t i/cw 

[0003] 

[«*aft«] ^7 -f y y^(j«f#ti, 4»fD- 



!(5) 001-253883 (P2001-x83 



[0004] ffruwv0wmt%j& t 'U *hh^ 
[0005] mm. ®mmzi-*->vmzi\i,xx)v 

7 4 VyZtemmzSeM-SmtX^Z (Chem. Lett.l 
447 (1994), Chem. Lett.907 (1996), Chem.Coiwiiun.57 
(1998), Chem. Lett.267 (1998)} . L*>U M%-it¥ 

X^l tfWM'\<Dmm {t j: § tlX V *$rV \ Li ndsey t>\* 

ftZ-Sfcltz (J. Org. Chem, 64 , 8635(1999)) . 

4 a* en'o a ivmm^ \,+£\ \± v v, ^mi^v > 

£*fctt4B*9iMil:=5roTV*4. #Slt££fflvvctf> 

TV^#(J. Phys. Chem. B, 103 , 4868(1999), J. Phy 
s. Chem. B, 101, 991(1997), J. Phys. Chem, 91, 305 

5(1987)). m**jvy < v >te&m>*tit><vM&k 
£m^xMmi&M<7)%wmmt:ftx^&&. 
<m&m. *)V7 a v yfc$®<nmmzi&&<7)£mtfb 

[0006] 

Im= -{) (fai) . 

R 3 

[0011] <^»k R 3 lis fcSK^XttrjMf/l*' 
[0012] (2) HRsS (1) (CfeWC. R^, 

^S^R3~2 0<07/Mr/P£, i**R6~2 0<D7 

'J KSSIK^ 7-24 07/Mf /H$7 U 

Sai^ft*ffiflft 7 ~ 2 4 c7)7;l-3 isWMT 'J 
frfc^SfrfcaHRSft^ST*^ X#- (CH 2 ) n 
-(ntt. 1^1 7tf)8I£) &t/K3glS^jS6~l 40) 

r u - u >m<7yj>% <ti> -ut-kts-mMumx'b 



mtxmmztitzT 4>m xi&m-i ztt mt-t 

4. 

[ 0 0 0 7 ] itz. *#DJtt, ±IBr ^oWftfr 
[0008] 

i&sz-tiM $*vvb'#ii'7 4 vy$n.niL zn 
[0009] -r wit &<ofl:£iW5«fctf* 

(1) 3W>HR3S<1>: 
[•ftlO] 

ImX^M^-X-SRs ( 1 ) 
Ri 

[00 10] IsW. Ri<i^ 7)V*)im. *E$<?)7 
•J T)V*)VM3RT 'J -;l«RlfT^^*^ 

«ft7y-A**$>*4»^4>aHR3*l4«£«U M 
Zn, Oa, Ru. F eRVC o*»<5>44»A»4>il 
fi?Sfl*AJlt*L» Xtt, 7U-U>-S&^7^^ 

>m<7yj?%<ki>-imrts-m<vmmzmL. r 2 

nixXii I m 2 : 
[^11] 



*±K ( i ) KEU^^^r hjBft-f s^vy^sK^ 

[00 13] (3) HR* ( 1 ) fctJWC, R,^ 
^11^3-2 0<07^/HsT*0. M^Zntft 
0, X^7x-py«t'J>0. R 2 ^7-fef-;PST* 

( 2 ) 1312©^-^ ( 1 ) T$kZtl&X)U7 4 »J 

[00 14] (4) &<0-ffi£(2) : 
Utl 2] 



!(6) 00 1-2 53883 (P200 1-83 



SR 2 -X- 




( 2 ) 



[0 0 15] {jSW, R,, M. Rj. X, Im (R 3 * 

Ms) it. ^mix-imitzth*), ) x-mtiz* 

)VH? ME8W 5 ^/'JyW7 -r y y»:i 

[0016] (5) HKiS (2) feXfcWC, Ri*\ 

^SJl^ia:3~2 0c7)r;^^a. J2fltiSc6-2 0<7)r 
y -;H£, uasiifflft 7-24 <or/Mf ;H£&7 y 
a&imssi^ 7 - 2 4 (o r;P3 ^ffl^r y ->vm 
frt>%z®frt>mmti&mx't>'>). x#- (ch 2 )„ 

- (nli, l-1708ffc) Atf**lifflft6~14tf> 



R2S-X- 




s_tte (4 ) fcaa^yi^rt-Hflw s^/y/ww 
7 -f y 

[0017] (6) HR3* (2) felts V^T, Ritf, 
fSSIEl^ 3-2 0O7;^;l^6"C* 0 , M#Z ntS» 

0, Im^Ini! (sfrk R 8 tt, X^~)Vm) X'foh±M 
( 5 ) CiBSW;P7 -f »J y&JSf£ftz*#. 

[0018] ( 7 ) tftfMfciS ( 3 ) : 

[-fki3] 



( 3 ) 



■X— SR 2 



[0 0 19] R 1% R,» X, Im (R 3 £ 

[0020] (8) HR^ (3) feltJV^s Ri*^ 

^mfiR3~2 oy>7iv*)vm. &mm-2ocr>7 
y-A*k ^ssi L m7~2 4c7)r;^;Pamry-;p 
s&tf 7-2 4 <or^3#^JBftr y -/ws 

frfefrSR^aHRSfliSTttO. X#- (CH 2 )„ 
-(nJi. l-l 7<^aSR) &^SSiHgC6~l 4<0 



lima) izimnmmzxfvtrvmz^'rhxv 

( A s *y y ;i^7 < y y&Ji«gft ) . 

[002 1 ] (9) -*W (3) fcfcVVC, R,*«, 
UaRBfflft 3-20 <or;^;l^£T& 0. MtfZnX'h 

(8) tiEa»ii«fc^^7*hss:^rr4#y m s 
*yy/wow7 * y y&misfr ) . 

[0022] (10) ifcO-flfc* ( 4 ) : 
[ftl4] 



!(7) 00 1-253883 (P200 1-lgg 




( 4 ) 



[0023] {3«\ R,, M, R l% X, Im (R 3 £ 

urn) . 

100241 ( 1 1 ) HR^ ( 4 ) (CfcVvC, R 

ocDTv~fum. %mm=mi^2 4<7)T)v*)vw.m7 
v -tumm/simm^m 1-2 4 cot/p 3 * ^a$r u 

-;«*^&&?¥#^M^$ftl>a-e&9, X*<- (c 
H 2 ) „- (n(4, 1-1 icomm 

1 4c7)r 0-\sym<?yj?%< k fc-***ttz««ass 



Im-CHO 



X + 
HO 

b 



A, 




' ~NH HN- V 



**c*4±e do) iz§ffl<7)nfflzx)\,x7h&. * 
m) . 

[0025] (12) R,aMJSMfflft3~2 0tf> 

R 2 #7-trfvl^T*> 0 , Im^Im, (5$+, 
Rati, *f7l/*> T*S±K (10) (cGft^pUlfc 

[0026] (13) Ttg?)Igl&tf2: 
1 ) &<9:£ ( a ) ~ ( c ) ^Ht^ft : 
Utl 5] 

Im 



TFA 



CHCI3 
<I«1 > 





M 



CHCI3 
<I|i2> 



[0027] <5t4\ Im (R 3 £-£fc) , X, R,#tf 
R 2 «f»*JllT«^L^i:*JO. It, 

S (d) {5^ Im(Rj^ 
tf) , X, R,aVR,J4IS««l-caSLfci:tJD. ) 

2 ) ig 1 x-i%t>titzX)U7 a U yfc, ( M(i, 
ff3<3f lT^UofctiO. ) LTJ? A"f 

T-Clf^Sifc^^jat-fSiiE (4) fc£ttsn* 




e 

~®&{2)X'm.ztihX)V7 < y y&m&ft-mw<r>m 
mm. 

[0028] (14) ±16 (4) (CRtt$A.&HKA 

( 2 ) x-mztihtfji? 4 y y&xsffi-st#£&w& 
mmzmm-thztzimki-im < 1 > tnees*. 
&H&st ( 1 ) "cas/t*^7 -f y y&RttWMft 

[0029] (15) ±ie (4 ) izimztLZ>-®£ 



!(8) 001-253883 (P200 1-<g 




[0030] Ri, Im <R 3 £*tr) XtfM 

(is -en-f -ft* ( 1 ) OR, . I m ( R 3 £-£0 ) 

"C*S<i4/-KU M S^Vy/l^/l^-f yy) 



R 2 S — X 



( 7 ) Kie»$ii&-ft* ( 3 ) <7mmzx)v*Tvm 



&?>* ( f ) 



[003 1] (16) 
[fcl7] 




( f ) 



[00 3 23 5Jtt«, i^, R,, R 2l X, Im(R 3 

t«f> , M(i, -aw ( i ) •c&jtudio-e&o; 

ft) fc, <JW>5Ji (g) : 
[€18] 




( 8 ) 



[0 0 3 33 {*+, R h Im (R 3 £#tf) . Mli, 

-ft* ( i ) ?*jgu:a9. > -em* til 4 s^vy 
( 4 ) -f y y^«Bt*i6. 

[00343 

imcommmmi *me>-m; ( i > -en 
ztih*)Vti?YWM4 5^vy;w^/i/7 ^ y y&Ktt 
m&mvztizmm&tixiitz. -ft* 
( 2 ) - (4 ) ■cas*i4^ft**g»Btiiiijw&. 

[00353 iJS-ft* ( 1 ) fcfcWt x Mli, Z n (I 



I), Ga (III) , Fe(II), C o (II)Sl^Ru 

#>b&Btb & ^m^mx'htiifzti^im^mx'h 

iXi>**\ M(±, «JS<OSStt<7)f|jS*»<i»Zn (II) 

[0 0 36 3 HRrt(i>fc*v»T, Ri»±. 7/1** 

vriv^ivtti^mrv -n&fr s sw> & as? § 
tihm*&t, -ft* ( i ) mt&2mR l i±, m 
tx°$>ixi>m^zm%^x^xi>£\w. mtx-hz 

1 0 0 3 7 3 Ri lz£ *)$k$tlhT)V*)Vmz\,i.^ & 

<r>mmt. mi<n. 3-20. xonti<n, 

7^18X'$>&. Rilz£*)mtl&T)V*)Um^ - 

ft* ( 1 ) <nifs)vy 4 y yZffitiLm&b ixz&fazn 

%-tmizmmtf%<. *n % z^mt^A^ 
[00381 Ri izx *)mzti&7>u*>\&<?)mmtz 

<i, n—NTf^k n-/.=./k n->)yf^K n- 
[00 3 93 R l lz*<omZtLl7V-/l>mblXte. 



!(9) 001-253883 (P2 00 1-x8 3 



mi<it. mm-20. xvmKit. 6-1 

2COh(r>tf'SZtl. Mtmfcte* 7x-/K ^7^;k 
t*7 x -tHWf IZktfX'Zh. 
[00401 Fti IZ& 0 H£ftl> 7)V*)VW&7>) -)V 

BttWfctt, 7x-yk 77f-/k b*7x-;i/ 
[004 1] ±R7V-A>&£.9»tlTfr*fl&tZ 

7ju*)\&omm±. nz l<«4, i~is, «to» 
^ L<t4. 1-1 2x-hh. nmh7)v*ivmcr)m. 
vztih<r)wmm\*. 7>j-jmizw®uu&mR 

Vlbx-M. -Kb* ( 1 ) -* y ymm&k 

Lx$>mzm&?hmmmm<. ztz. zcom 
mw**fr*-. m?x.*n*-mmtimm 

hk. \~~3Wn7fr*A&tfio-* m- N p -mzm 

[0 04 2] R l (i c t'9^itl.T;^;USmTU-/P 
/k?x-/k 2, 4, 6-hU*^7x-;l^WI. 
[0 0 4 3] R,(cJ:9^$ftl>r/t^tf*xS&r 

y-^afcfcwc 7V->umkix&. ±ier;p=¥ 
^am r u -jurnxmrn u: r y i ®m?$> h . 

[00443 ±ET 'J 7;Mr/M-*v 

eat. wr^t/mm^**^***** 

i-2o. xmtKit, i~i8T»s. aia-fs 

u-ypasfci«ftL»4«avffiirc*o, -as < 1 ) 

mm<. ztz. zco&Aftffjtx*^-. «^fx 

comu&. ms»mntt at, 1-3 ®<?>7)v*>v 

4. zti^oh. o-mz7>u*>i**ismtfmmi 
t:i><?M. mmtKc^mK&miijkxuftiw 

[004 5] R x \ l ZZ.*)mtlh7>V*)V**i'WM7 

v-)vwt7)mmtix\t. 4-^b=t-/7i-;k 4 

(004 6]HRjU1) £*5WC, Xtt. 7V-VV 

mm. 

[004 7] X\Zl*)mtL%7V-)sVmMf7il'* 



mz\t. - {7)V*Vy) -. - (7V-U» - 
(TVMfl^) - (7V-U» SIX- (TU-P 

[0 048] XlZi*)mtll7)U*l>>mM&. - 
(CH 2 ) n -(nlt 1~17<Z>I8K, mi<ltl- 
1 3cr>miZm. ) tfitttll. 

[0049] xiz£*)mzti&7v-i»ymti. mi 
<i*. RiX-mti^v-ju&frwmmtti^wv 
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[0064] 
[^2 0] 




*?y-/k x^y~;K tU^VSp^ffiffltt 
SIK^TOi, «Wf4*Mi:^ S^yjrt-S (Im) 

«Tfc»i, 4"C*4*Mfc-f srVU^S (Im)t^ 
ZkffX'ZZ. 

[0068] T*W}-*y ^-ivmztthit-SM 

ifi. %mmwz^mwctrmx-T±i->vmim 
Lfc*^* * mm hzttimhtix^h. 

[0069] ftoT, ( 3 ) -C-a$iXl> 

Tiz^tx o izmmmmfrtiwMt ixmmtiz 

kVX'th. 
[0070] 
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Ut2 1 ] 



1 



— S — X' 




X— s- 



[ o.o 7 1 ] *%wv>-m& (4 ) x-mziimvittzx 
ju7 < u >&m®m -taut-** < 3 ) x-mz 

a-7 -f u yS<D*4>£JRM#£&lT^|>,r tt^MS, 

hrs* (3) tmix-hz. 

[0072] *^BJ<7)-^ ( 4 ) -C'^^n^Mffi^^ 

yM?7"l>S. *y-/t-g$Mrri>tfy (4 srvy/w? 

^7 4 U^Jiigft) (4. fc^yylLziflajift^fc^ 
SgSij fciv^. Mi, 0. 84nm"C*J>0, 

i>iSvv lo^yysz-lftco^&JI^ffeoyysz 

V^d. ) li s 0. 59nmT'£>l> (Cerius (Angew. Che 
u, Int. Ed. Engl. 33, 655-657(1994)) fcj: 98£ 
«) . 

C0073] d #?&BJ!?)-&5t: ( 4 ) T«S 



l>„ $J;c{i\ Rhodopseudomonas acidophi liafef^OB 8 
5 OcOZ**rtSE^I{4, 0 . 9 5 n mt'S) 0 , ZMftd 
HI! 0. 8 9nmT**i:VvMvO>&. Z<V£o 
%M^$miz?nn7 4 JUtfflW.Zti&ZblzJ:'). % 

#)V7 < u v<mmm tfrn^smmfoushzb 

[0074] mmztt. UlT^z^tX olz,*% 
B^-JK^ (4) ^it-^Mzii^X. -ffi<DSX-S£ 

■v;^r=^7x7j-7 fy=>^fyy^iW- • 1 

[0075] 
[ft2 2] 
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[0076] jaTc swwb^hw: ( 2 ) aans^t<ot=ov^ tmwt&to* fsm. &&&& 

Ritfir^jum-chi itoosfsumzmwi-itf, [ o o 7 7 ] 
( 2 ) t^s tiz> wmmmrMm [^233 



lm 





[0078] <Xg 1 >{fc-£%!d<7)-£j£ 
-fk-^la. ft^bM^ftc R,. R 2% I 
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[0079] ftgft a , <k^*b&vo:^c oamm 

tts 1:1 : 2 fcRj&f* 

[0080] ggg& ilft. ft£ftb*JWc*tL 500 

-loooffiawv^cf:^**. 

[oo8i] mil 2o~3 ox;£iftj&f 

hzt m s & . s^SfHii .as. 1-3 Baafcfgjg 

[0082] kib^l -mizmtxmmmvxnm 

X. »fe*lfc««£}fcO<;Ig2>;fcft'r$. fftKXll 

l*)'ftoZb1fiX'%Z>. 
[0083] <Xg2>^%e^fi£ 

*^OJ:5**BfcSjKU SttOfi {0ttlf, Pita 

a (id . «Mb3EM (in ) aairf&ifcfc.totfac 
[0084] msthWbnwMi.. mm. it^m. 
[oo85] K&m.\£"m%. m&(m 5-3 o-q 

CRS&t* -I „ 1 -3 

[0086] Rfcft, J: o . Rfsmzm 
U ^rfiW^JSEWfrf 4i fclci OHRsS (2) tf>Z 
*ft (R 2 = 7-fe^;«) #?#£>i"l&. 
[0087] HRjS ( 2 ) fciiVvt, Rz^miMTX' 

6 1 1 1 i *)4tl!L?l Z b h . fl0*#8??) 

(oxo^mmzmmt. lw&w&Mt&zbizxvft 

& . RJEMiilfi? , ( 2 5- 3 0 
•C) X\ Mil l 0-2 Ofttzm&t&ZkifC 
«JlIf6ifi^*tt, fc£ftS*fc*JU 2 0-5 

[0 0 88] **BBOHR* ( 1 ) 
fc*J**4 ZtlzX*). WMb 4 S D /l^fcofi 

[0089] #8BJi?)-&5S ( 3 ) "CflSniPIJgfc^ 
yMrrhatetftfcjtf'J (4 syyj;^-K;U7 -f 'J y-k 
JU8tt) Ji. HR5U ( 2 ) T*S*14.X A^r MMW 



( e ) X*mtlhXV ( 4 S W\)/M*7 

mmmmzmmi. <z^x\ mssmmim&KK 
t h-^mmmmx-mmthztizx 

[0090] zcr>mkxmxm^h^ < e ) <o#u m 

y;MW7 < y y ) ( a ) - ( c ) 

sm&mt&zbffX'Z&. 

[009 1 ] (Iga ) TIE^i ( II ) X'&%tl&T$)V7 
a 'J &JSM&;K;W7 -f y ><Dty<b&mb L 

t#au & (no x-mtizwmtiim-&&m 

hTUb. 

Hfc24] 




[009 2] <««K M, R,. I mli, *IH*0HR 

S(l)t»6t,fcl»)?*i. ) ; 
(XSb ) UEIg ( a ) "CmfutsS ( III ) cofflfii 

m&mzAm*t>$"b&mt:m > tie^ (iv> t*s 

[£253 




( IV ) 



[009 33 (^+, R,, I mJi, #&B|Jtf)HR5S 
(1) -Ca^LfejiOT**. ) ; 

(igc ) msxm ( b ) x#e>tuz-HB& (iv) ^ 

y SZM* £ 4"0&& M $■ » A t . d<^4"C^St I m 
ZMGLZithZblZ* OsC ( e ) Ta$tlS,-K'J (^ 

[ 0 0 9 4 ] OT, * ( e ) T&Ztlltfy ( X)V7 < 
f Jy) <7)$tm-m£Z. R 1 = n-C 7 H 16 , M = Znt* 
0, Im=Im, (R t =X1~)Vm) "Qbhi>0)t:W& 

wxm*m-&t>\ ftwwtemoMzi^x tm^nt 
a®, iw, mm.mcoRj&kft-t:mM£m?&zb 

^y {X)v?4vy) <r>mwimt. ztcizmfczti 
ii>oxn%w 
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[0095] ±iixna,cotammx'$>^ dot* 

Zti&Muy j y y#*f*(i. i -*1-)V4 5 *V-^ 

- 2-;frJW«f S'T/Wt b\ *;PAT;Uf t F&tfme 
so- (n-A.7-f-;W) y'tnn^^y^lWttiltC 

til.. 

[0096] jaBRefcft^rjBv^ i 

2 -^/P^i/T^r t h'&tf *^A77Ut t 
K{iTfT|Rp a n ^fflV^Sii:^-C'#|>„ meso- (n-'VTf- 

[0097] l S 2 -#/M<df 

7/Pt t h' : Ttv^AT^r t H : meso- ( n -^7*f- 
;U) i/'tOD^ ? y^figffl^JtJS. SIS, 1:4:2 
-1:3: 2tefftJ&tSCfc*^#ft. 

[00 98j#tttt**Sfcl/tli. ?DO^A, TH 
F^£fflV**£ SIS, ft£»S*fc**L5 0 

o— i o oot§<7)&m^z>. 

[0099] 5usmuzmi+& h y ^a^dbbw)* 
(±. \-*wa syy-^-2-^^^r^f t 

^tt\ sis. mmtm&mz&^x . 20-40^ 
[0100] mmvm&mmizmn&ittuuitis 

>v- 2 S/TVH't KfcfcfLTSIS, 2-4fg 

trtHSffl-t* .TORJStt, SIS. 3 0# 

[0101] ftfeftfcEJG»*£fi4K§w- h y 

S (ID £Offl^W#^l». ifOffldfejfcMi, £3? 

[0 1 02] igafctNvc, 5$ (in c7)^7-f yy 

mitimmzmntzzbtz**) . * (no ^« 
to 1 0 3 1 * ( 11 > * y >$.&#mm?z 

Ll 0 0-2 0 0 fg*£15£-f I, . 

[0104] 5iB««*^jffiKfcifj!ILfc««k LT 

I) l/C. 5-2 0fgt;WB^|xrfc#-C' 

[0105] RJ63te»U;, SIS. MfflttSfiT'. 1 -3 



Itzlk. llWmZMftZitlZtlZXr), * (III) x 

[oio6jiSbfc*5v^> iie^(in) 

IllCilSI L;t^t7;^n 'J yii ( I ) 
flD, 3^&i^*->?-7/M-nyyg?fg 

( 1 ) £$^»iu sfws. R^?et^7Ktt?i^ 
u smth. *mmmm, jmrnxwa-t* 

[01 073 * din x'm^timnmmzjLm 
mmthmmmtLxM. ?on*ui^ si 
s. tt&%M£.*ti,5 oo-^i 00 ofemmmzt 

tfX** h . jKSDf S 3 >7fll& J: ^-9-7/1^0 y y®? 

« ( 1 ) * din vzmmznix. zti?ti 

0. 4-0. 6feWt$£V0. 4-0. 6fgWflV^ 

[0108] ^-9-7/M-n y yg^ ( 1 ) £®M-t$> 
wm&bixit. 7-bh-by/k 7thy^, ^ 
4f^7;^n y y$i§ ( 1 ) ^fiMfctf 1 100-20 

ommm^h^bti<x'^h. 

[0109] mmt. sis. sa-c, i-3B#i^?d. 

[0 1 1 0 3 5Sfc«SJir*-4H'7*a^4f9-7/^ny 
yg?fg ( 1 ) hr* (in) oz**£ttL 

^/Iffl, 0. 4-0. 6feWRTfO. 4-0. 

6 fiHE/wcsst * £ b ifix'% h . mmmnffifit, 

IS, l-3^Sffd„ 

[0111] »KS«*ft}t1-6*tt««fc LTti. £ 

[0112] a«M»o»aE***s*«ett^ri«js«i: 
*t<o-c*9. mm. *?;->v/m&® ( 1 0 : 

1 ) ?i^3^^ . ^t^ftSJIfc«U2 0 0-5 0 Ofgft 

ffl^s£t*<T#6. ms. mm\ 20 

-4o^ssf-rs. 

[oii3] »feit)tRjej8«fc:aaiirr6*ttjf««k 1 

[0 114] £««fc:LT»^fc* (III) 

[0 1 153XScT(i. * (IID^VSIZftMct 

jiu Ji^-rs^fctcj: y . * ( e ) x-mn&xv 

;i^7-f yy) * { #fe^l>. 

[01163 IiSc<0R«tfflv^ft^HHtj»«i: LT 
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(4, 7nn*;UA s ^nn^^yfj, -ffc^lttSfc: 
[0117] ^RjBSi^fcmaitf-sWMifc&fl? 
K * 7/-/k X7/-/KO«fc 3 

m, m&iztmix, * (no ^vstauMcM 

[0 118] -K^Eli. ilfc, g»T\ l~3B§fSJt 
[0119] HRsS ( 2 ) T*§il*JKyP7 < U y&R 

mt, ±»ufc^i (e) otf'j (wu7<vy) b* 
Kmmt, ( 3 ) ^puifc^^r h«*#ts 

#y (4 S^/lM^A^-f yy&WS*) 

<4. iitfeos^ft*^ u-wnz o ^mmmn 

7 nn*^A«j: a ^sffiffinrcnrr « ; t 

[0120] JJERfctefeWC. fiffitt««EWffiffl«». 

( e ) O.-K'J (,1W7 ^Jy) <m&&. H&sS ( 3 ) 

SIGSKIi. 2 0-3 0°C(;:. 
14, 5-1 0#£WiS£t&Zb1fi-CZ6. 



[0121] hk ( 4 ) x-&zti&mmzx)M?b 
^j-ivmttth-xv (4 55*/y/MW7* y 

y&JSftffc) <4. ±IB^ ( f ) m*ftl>^/M?7-hB 
«jK y ( 4 s TV y ;u^;U7 y y&mgfl; ) -h s 7* 
yy/i^, ±ib^ ( g ) x-mtihj y/ww7 

* y >--*/-;l^7 4 'J y~fi*5-Effitt^^# 
ftTfca^-tfi i £: J: 9*W"i £ b iPCt I . 
[0 1 22] $ (f ) 0jffla£XW7h&b4 $W 

[ 0 1 2 3 ] i-r. hr* ( 2 ) 57*yy 
timwtzmsttb £ t k j 0 4 5 tv y /mw-7 << y 
r-f 57*yy;^;w7 < vv^mmfowmz, ^ 

(e)co^y (^7 -r yy) *RlB$-tt-6£fcteJ:0 

( f ) <ojt«fc^A'Xr7 , ha6*^rt*jKy u 
57*yy;w^7 4 y ^ahh*) 4 srvu^tn* 

[oi24]3Ug)<^$ < y 

1 3 SrST £ #"C£ & . 

[0 125] 
Ht2 6] 
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CH 2 0 + 

1 



^y^OMe \. N H HN-y CHCI 3 
3 



MoO 



CHO 
6 



CHCI 3 
<XS3> R 





MeO 



BBr 3 

R '"4 .. .... > R ' CHCI 3 Rl 

<IS 4 > 
7 8 



Zn(OAc) ^ 

Rl "^ - CHCI 3 Rl 

<Xf| 6 > 



DDQ 

R ' CHCI 3 R 
<I8 5 > 






Zn * />- R ' R ' 




11 



l 2 AgPF 6 HCI 



CHCI- 



MeOH 



<IS 7 > 





Zn(OAc) 2 p-TsOH 



CHCI 3 CHCI 3 
<Xfi 8 > 

[0126] <XM3 >ft£»h*>£« 
itii® f . ititfn gRVtt&fo c ( :£4> R> J4±T'31£ 
U:i:fc9. ) £fflCl 3 #>^li7-teh-hy/l'<7)J;d 

A ( MJ 7/k*a»K) fcjgjDU EJSStf. ^7 < 
V> (h) ft^ttf , gRtfcJi. iplSpn 

[0127] ft£ftf , ^%g&Wt^c<08SJnfi 
14. JiS. 1:1 : 2£B£thZ.b#VSl. 




[0128] «n it^mmmzn 1 5 0 0 
-1 0 0 ofgfifflv^c: 4. 
[0129] »Ei&gi4, a». 2 o~3 oxrcwet 

4. SI*, 1-1. 5^miz 

[0130] Km, immtxmm^xmm 
is. wit/. mKf&izm^tcmmmit:®. ?n 
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WfroZbtfX-%1. 
[0 13 1] <Ig4>fc£*i*>£jS" 
JJEIS 3 Tit httiZtt&b h £CHC1 3 J> h \ W<.>*£ 

[0132] ®m*. il#> fc£»hM(CttL 500 

-ioooflawv^it*»r*&. Rffi&mu, m 

flK, 2 0-3 OTJfcRj&ffcC « *. IKffill 

[01 33] <igs:Hfca*j«>6« 
±ieiS4 •cufen/sit^ft i £chci 3 j> h v^i^y-fe* 
^i3««u DDQiaant, res-*, 

,101/7 4 'jy ( j ) 

[0134] igj&te. jiff, UtetthfiJUcttL 5 0 0 

ff, 2 0-3 Ot:fcift£f 4 £ Rmia 
J4, MS, 5~l OMzBfcfZZ.btfX'ZZ. 
[0135] <xm6 >ik&ynk<7>&!&. 

JJBI8 5 TftMvtZft&fo j £CHC1 3 * & V ^47-b h 

-hu n-<7)& 0 zwmzwm 1 , mmzwm itzmsn 

[o 1 3 6] mat. ms, ft£a»kt=*ru 500- 
1 ooofgauausc: Kjs&$a&»4, ms. 

20-30 •cfcKjg-t* «r t & . sjsm\t , m 
s, 0. 5-i«atti%t4iims. 

[0137] <II7>ft^m^ 
CHCI3 *S V^iT-fe h- h U/KOi 3 *J«lfc*JWL/S 

S^fcJfflBLfc^f-frT^tfo y ymm (Dim 

[0138] tt&m £J§S?-f LTJ4, 
?nD*Uft MS. tt#fttftl;:*fL5 0 0-l 
0 0 0<»*ffl^4ii:*«T#4. SHnit-43'>*J$J:tf 
M^/M-oyyg^ ( I ) 14, fc£ftkfc*fl/C, 

-Hi-mo. 4-0. efewaxvo. 4-0. 6© 

[0139] 'J yK® ( I ) flff- I. 

tmm&t LTI4, 7-th- MJ/k 7-thy**, ^ 

*-?7/M-oyyiH8 ( 1 ) oggfcttLi 00-20 
ofg»ffli^£fca { -t'#&. 

[0140] «#fi4. as, m&x\ 0 . 5-1 nwaiff 

■5. 

[0141] R/ejgMs-a»-rs*tt^iii: lt«4. s 



[0142] mmnmmm^mmmmt 

LXii, p H®£ 1 tTRz-f & CI t 

witf, ^^y-^/ans» (io: 
i ) ft£«dttfc*tL2 0o~5 0 0ttJi 

fflv^ 6. KJG8»(*. MS. SilT, 2 0 

-4 0 

[0143] »6nfcR«^t3aaiirr6*tta«ii: u 

(4, 7noj|vkM?*JflV>4£ 
[0144] iWUKcLTI* 6*lfc<ffc£fcmJ4. <miZ 

TMSK&thZ.bWX'**. 
[0145] <Xm8>it-^in<^& 

chci 3 uir-t h-bv jwz. 0 zmmzmm itz 

±lfiXS 7 Tit fefut ft^ftm , ffiSteffW L^3fi» 
[0146] Wt iiS. ft^ftmCWL. 500- 

1 0 0 O&mm^&ZbtfX'Zl. RJt5ii«{4. as. 

20-3 0r(^g-fl»C:i:* J T'^4. RKWl 51 

0. s-nsBfcgbrtscifctf-css, 

[0147] OV^-C. f#<bil^-ft^)^*T'St?f L, 81 

* . *tt»«*sawtt. ^rtRfflHKTjAffi-r* dt^4 

[0 148] 

(4. Ztlt>tmmfc®MZti& t<^"CJ4=3:V\ 
[0 14 9] (H»Wl)Hfc«(2)-C*Sn4^ 
^7-hfiBH 5^/U/Wf^7 4 uy^JSi§frz*ftco 

[0150] IS© 

5-(l-^f-;P-2-^ 5 rVU^)-15-(4-(S-T-lrf-;Pf-^) 
7x^/W-10,20-t*X(n-^rf-;O^7 4 D y(4)<0 

\-Mr)\,A *yy-)V-l-i))Vi&T)Wt h'(l) (27.5m 
g, 0.25mmol) bA-iS-T-t^tH-^KyXTt^ft h* 
(2)(45mg, 0.25mnol), xfDp<^y(3)(122mg,0.5nuD 
ol)5r^nD*^A25mL^* l t. ^S^f^s 30mL(7)T 
FA(1.53*)*jBifc. *jafZm*|BBWPL/Stt, 

: s wy/^5A?n? h ^5 7 ^ -Tfm Lfc mm 

M:?no*M : 7-fehy=10:l)„ ^felli*5ag(iR 

[0 1 5 1 ] ^B (TOF) m/e 737.4 (M+l). ff^ffl737.39 
(M+l); l abs (CHCI3) 418.5, 516.5, 550.5, 591, 64 
9.5 nm; 'H NMR (d: CDC1 3 ) -2.67(NH, s, 2H), 0.88(C 
H 3 . t), 1.32(CH 2 , m), 2.49(CH 2 , m), 2.63(CH 3 (S-ace 
tyl),s ,3H), 3.40(CH 3 (im),s,3H), 4.95(CH 2 , m) , 7.4 
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8(im-4, s, 1H), 7.68(im-5, s, 1H), 7.80(phenyl,d, 
1H), 7.81 (phenyl, d, 1H), 8.16(phenyl, d, 1H), 8.2 
7 (phenyl, d, 1H), 8.78(d, 2H), 8.87(d. 2H). 9.41 
(d, 2H), 9.45(d, 2H). 

[0152] xmo 

5-{\-X*)V-2-4 5 rV U;W)-15-(4-(S-T-fef-;H-^) 
7x^;W-10,20-b*^(n-A,7*f-;l')^7 -f V >m&m 
#(5)<0£j£ 

(4)(5mg, 6.8mmol)£?no;fc/kA0.5niL£^frU IS 

g. 

[0 1 5 3] MS (TOF) m/e 799.5 (M+lh It»ffl799.31 
(M+l); l ab3 (CHC1 3 ) 414 , 438, 567, 621.5 nm; <H 
NMR (d: CDCI3) 0.88(CH 2 , m. 4H), 1.00(CH 3 , t, 6H), 
1.50(CH 2 , m), 1.66(CH 3 (im),s ,3H), 1.78(CH 2 , m, 4 
H), 2.04(CH 2 , m, 4H), 2.11(im-4, s, 1H)2.68(CH 3 (S- 
acetyD.s ,3H), 2.80(CH 2 , m, 4H), 5.09(CH 2 , m, 4 
H), 5.41(d, 2H), 5.51(im-5, s, 1H), 7. 81 (phenyl, 
d, 1H), 7. 98 (phenyl, d.lH). 8.19(phenyl, d, 1H), 
8.72(phenyl, d, 1H), 8.89(d, 2H), 9.04(d, 2H),9.58 
(d, 2H). 

[0154] mtm\2 ) * ( § ) -vmztm s *y 

[0155] US© 

5- (2,5-^ HJfy7x-;k) -10, 20-t**'V7^-/M<' 

A-7^ 'Jy(7)<o-£j£ 

^AT/PrbH (1)(320 ng. 8 mmol) i:2,5-^ 
y^X7^ft H ( 6 ) (166 mg, 1 mmol) . ytn^ ? 
y(3)(976 mg,4 mmol) Sr^Pn*/PA200mL(Cf§*>L, 
H*#*WllfiL MJ7/P#Oil«80 //L (0.53*) . 

T/^yy^/yi.35 g OS*) SlniiiWWWttH 

y/Ptf 5A?o7^77^ -THW! L : CH 

Cl 3 /hexane=3:l). &fell#43.4 igfcftfc. K$6.8 
X. 

[0 1 56] MS (TOF) m/e 643.2 (M+l), ftgffi643.39 
(M+l); m^WmL*^? bJV (CHCl 3 )A aai 414.5, 
512.5 , 546.5, 587.5 , 643.5 nm; 1H&£A'<7 WMCHC 
l 3 )A oa „ 646, 713 nm (A eit 414 nm) ; 'H NMR ( S : C 
DCI3) -2.80(NH, s. 2H),0.85(CH 3 ,t), 1.32(CH 2 , q), 
2.49(CH 2 , q), 3.49(0CH 3 , s, 3H), 3.92(0CH 3 , s, 3 
H). 4.95(CH 2 ,m), 7.25(Ar, s,), 7.31(Ar, d, 1H), 7. 
60(Ar, d, 1H), 8.88(13, 17, d, 2H). 9.33(2, 8, d, 
2H), 9.40(12, 18, d, 2H), 9.50(3,7, d, 2H), 10.04 
(15, s, 1H) . 
[0157] US© 

5- (2,5-xt h'Ddf y7i-yH -10, 20-t'XA > 7 , f-/U 



X)V7 4 V y(8)crfe!SL 

M^<0-ft:^( 7)^020. 5 mg (31.9 //mol)£2 mL?)?a 
Ptfyk&tCJWSU fi*#HJKT0.2 mL^BBr^^Uy 

•e^Kf^X ^y-^Sr^U-foJu^-Cji* !tf)BBr 3 £#8? 

fc. 17.1 mg, JR$87 %. MS (TOF) m/e 615.4 (M+l), 
WWI615.36 (M+l). 
[0158] IIS© 

5- (2,5-xt h'Odf^7x-;l/) -10, 20-t'XAsT^l/ 

Hf4<^-ft£%(8)c7)17.1 mg (27.8 //mol)£l mLtf)?n 
DsJVk&fcSJKU J'*? nny-/7y<.m/y20.0 
mg (33*) £Jfl*., Sa-C54M«f Lfc. &J£?§$£ 

(SSIi$«:CHCl 3 ). 14.0 mg. 1R*P82 X. M3 (TOF) m/e 
613.2 (M+l), H-gffi613.35 (M+l) ; mmfflmUl 
?Y)V (CHCl 3 )A Bai 411, 508, 586 nm; &%X*>7 h 
;KCHC1 3 ) A B „ 644. 710 nm (A„ t 411 nm). 
[0159] IS© 

5- (2,5-^tFoJfy7x^) -10, 20-t'X(n-^7° 
+M #/U7 a V >MMm ( 1 0 )cr>Hf& 
ffi®CDik£ty) (9) (7)14.0 mg (22.8 //mol ) £?nn 
*/kM iLKSHStf* f&ftill«*?y--/M§$0. 

TffiffrU JWI«*Ln:. 14.6 mg <1R^95%) . 
[ 0 1 6 0 ] MS (TOF) m/e 675.0 (M+l), fMM675.26 
(M+l); £9R4gWK X^WKCBC1 8 )A M1 417. 5 

46.5 nm; SbtX^? WMCHC1 3 ) A fflai 595 , 640 nm 

(A e , t 411nm). 
[0161] IS© 

15-(l-*-7-A~2-4 SrVU;W-15'-(2,5-v ; t Kndfx 
7 x ~)V) -10 , 10 ' , 20. 20 ' h 7 dfX (n-^7°f-;U) -5. 

5'-t*x^;U7-f 2)0^* 

0X14.6 mg. 21.6 /xmmol)fc5- (\-^)V-2 
-A S^/UA') -10, 20-t*X(n-A.rf-;l/)^7 4 'J 
VffitB««c(l 1)(83 mg, 127.7 Atmmol)£7ontf/|/ 
A36«LtC»3&»L v 3»>*(18.9 mg, 74.7 //mmol), AgPF 

6 (18.8 mg, 74.7/zmmol : 7 -fe h - h V MWZ&fr I 
tih?» ZMl. m&TlOfttmit:. MALDI-T0FV7. 

zxyy-iv-wm. oo:i) iimLn>s^$+i-, mm: 
7j>?w?h?77< -x-mmitimmn-.uich/T 

-fe h>-=10:l). JRfi 5 mg (35 X) . 
[ 0 1 6 2 ] MS (TOF) m/e 1199.7 (M+l) , ff-g<11197. 

7 (M+l) ;3g*R8!iSJK 7.^7h/KCHCl 3 )A aa , 412, 4 
52, 523.5 , 598 nm; m%.**-? h)l> (CHCl 3 )A aai 66 
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0, 726 nm (A eit 412 nm) ; 1 H NMR ( $ : CDC1 3 ) -2.0 
9(NH, s, 4H), 0.83(CH 3 ,t, 12H) , 1.27(CH 2( br, 16 
H), 1.45(CH 2 ,br, 8H), 1.73(CH 2> br, 8H), 2.50(CH 2 , 
br, 8H), 3.53(CH 3 (Im), s, 3H), 4.90(CH 2 .br, 8H), 
7.36(Ar, d, 2H), 7.68(Ar, s, 1H), 7.75(Im-5, s, 1 
H),7.95-8.05(/9ffi. ■, br, 4H) 8.13(/9ft, d, br, 1 
H), 8.90(£<5, d, 2H), 9.10(/3ffi, n, br, 6H), 9.52 

(/8tt, d, br, 4H). 

[0163] IS® 

Vr{\-*1r)V-2-A $ryiW-15'-(2,5-xt Hn^fx 
7 X-/W-10, 10' ,20, 20' -r h 5*X(nA7 , fA')-5, 

v-\LXit)V7 4 yyt/istsma 3)n&m&9i 

1 2<01.5 mg &;nn^A0.2 U ftftiBt 

iaEIS^^y-7MM0.05 mL^jDi.. ^?S-C'30^J§ 

[0 1 64] aatS:^Dnjt?;WA0.2 nLC»0»U 0.05 
moi/Lcop- h y^iv* y gt<7) ? o u */k£4g$ £0. 

0484 mL (23J»Jn*fc. ifr vc#-cffifr L 

1.6 mg „ JRstsiOOX. MS (T0F) m/e 1259.6(M+1), 

tfS€l259.62 (M+l); ^MilDU^? r-^ (CHC 

1 8 )A.„ 416, 456, 561.5 nm; ^ft*^? r-/MCHCl 3 ) 

A„, ai 664, 725 nm (A eit 416 nm)„ 
[ o i 6 5 j mfem 1 ) HR5S ( 3 ) OM«fcP<;^ 

ft) fcfcWC, tf^JSMt^syvu^aogsis^ 

[ 0 1 6 6 ] 01 (4, #?ftan077 £1M£5077 
fi-fS S( e ) «o# 'J WW? 'J y ) t *JK*0HR* 

( 2 ) T'^;*fi&7-fcf-/H^7xx/p-4 SWVA, 
X)l>7 4 y yESBfflftzaftfcx^y-A^ifcv^ 
OD* 5 5:1 tf>ft-Cii-£ P7 h V 
V&X'hh. tcHmW.&X'hhA 1 5 nmowtm. 

[ 0 l 6 7 ] 02J4, ±ie?i-^)^M^^^7-;P$- 
[ 0 1 6 8 ] 0 1 fiO J: ? \Z9 uufaU^Tm&Ltifd 

vximzzmzmixtfuz 3gje*ffl*iw 

fcfcjftLfc. U>U **/WkC*yiW:«*)BI2tf> 
^n^? h/5A-C(i^fi^477m±0^'J (#/P7 < U 
y)(4{i^i:mU njWj&>£,7£T«9£$<9ft&$m 

l? ztifrrngmmx-* izt 



[0 169] 

( 1 ) S WVMtfry 4 U y&JKftftm 

<m 5 rfvJi&waatmttmiSLZM. xiv? 4>jy 

mnmSZffKo Z b fc«fc 0 . HR« ( 2 ) 

(3) x-mzti$>m®izjouti7hmtt~t&xv u 
§wv*#A'7 4 y y&%m) 14, HRS ( 2 ) <r> 
z&mffim&ki-imisftx'hix. wvmrr 

■t*)V**mtt-thl><r)X-hh. &tz. -fltsS (4) 
yvvivxiv? 4 v y&Jisgft) it, ( 2 ) co- 

-« (2) ^-SWcfc^r, ^JiJl^i:^ 5^ 
#*»JS*fi[i:t4*36W^>HR* ( 3 ) 

^7°hS5-wr^^!; (>f $//'jM;i/7 4 v>&m 

m) %Xf-®ft (4 ) <r>W%K.X)Vi}7\>m. 

ft) Jis ^S^J8PU^7*5^ny^o^^fc 
[0170] «ffc. ( 4 ) -casnSSii 

4 'jy^JiUft) (4, zco-xojkmz^ji- 
&*s-jumtfn i ? j %%foX'hz>. itz&^x. %<n>x 
v (4 §w»MZfr7 4 yy&mft) wisntfe^ 

*>%ryT-Mgft=>x'<>'A'^'<T=*7x^7 f-y=> 

tfx^h. ititf^x. *m&-®& (4 ) x-mti 

yYV)u*jU7 4v>&mfm) ai^^is^ 

[0171] ttiznx. oKftmmizx&mTftmcDfo 

k #*H«f*^)«8*<* * y r- £ * o 5 1 

[S®^fS#^l»^] 

[01 3 01(4, *^JI*«l073*JJWStc5077 4T4J-flrf 

e y -f y » b *mto-«& ( 2 > 
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[02 ] H2«, ^**n077^H^5077^T'^-f 



tun 




4 6 8 




F?-A(##) 4C050 PA04 PA05 PA07 

4J030 CA03 CB14 C004 CC05 CC30 

CD11 CE02 CG02 
5F051 AA14 



